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2Sr#> 0 , h 1 5 *»€>©«JMC <fc 0 * * * Jl/sK 
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tfr-< 1 3 <DSffiK£&* + 'J 7ifiW®2 txtcm 1 r- 
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(2) 

1 

l&$titc? + *fr>kBlSitZ>tclb<DZ.y- \- 1. mi* 
+ * jbtf r -f <Dm 1 ©ffi £ 5*f HI©® 2 ©ffi5cgffi*S£ 

©-- ?©M 1 S F E TtC«fc 9fl»sS3ft. 

BifieMi sfetk. iiriaiy-h*6©«i?(c«t»)ir 
iB*+**tf?w#3fc^atucR®T\ao > mam 

®«:^st* * ') nfiwm&t LtcWkzmmtmi. l 
t, lirffi5=-+*^^^©»2©s«:^»* + ';T!65S 

©ffi©£8* -t- <) 7 £80ti3ttfcSil2 * tmtz f 

3ttfc¥&W§£. 

c©^(*®(cjfJfiSSfifc7a-7 u -<>y©^t*;l'^ 20 

/c^f^^^fiS-rsfcfeciy- h&tfis i ©s£s 

*tffl©SS 2 ©B icgfi*S£? S J: 5 3 hfcfflSiy 
- h £Wf S5S££2S!©M I S F E T £ . 
mflBM i S F E Ttt, SJiBiy- h*>6©SIMC«k *) M 
SB? + ^tf? ^ 1fi%±%.2.{tUdm?Rr>, ME* 
Bjy- h j!p 6©mi?(C <t "3 ffifB* + ^U^f* ©S&2 © 
WtcZm + 'J 7#S8i°JtB£ OfctK@£Si$lt«§£ o 
r. juia^+^^-f ^©^2©Hcc^3&^ + ';r*5§ 

©ffi©£gfc*f ';T?raffl$-tt/c^2 7 r -5'«a§4*y 

?*ccfBtg?-*t££i$Si£TS^#>* , J£S 

B. 

co? 4 om i ©t Jffitc^s nfc* * 
£0ia-rs;te!>©iy- hsc;^ i ©fflim£K*niij©is 
2 ©fiijsKgfi^-r j: s tzmm tvtcwmv- h * 

Wf*5c:££2g!©M I SFET££1I*., 40 
KTKM! S F E "Hi, i-riBi^- h^^omiKCfcOif 
IB* + **tffw#3S£22<tUctKS§-cm-? t JiiJfBfii 
Kj-y- h *> e.©«|f K J: *) B5IB^ t * ji^t 1 •< ©f& 2 © 
Mffitc^SSt** K7#gSnjfiB£ Lfctfl8£g^tR!i£ 
Ur. BiflB^i'*Jl'^7 r -f©m2©flffl{C^3Bt+i.'JT 
tfgKSti/dfSl^-fttS^. ifisB^^btfr.,© 
IB 2 ©ffldffi©^S!* + V 7 fc&ffl 3 /cIS 2 r- *1#5S 
££^:T5 v*CtlBtrr*C££ftS*£Tr*¥gtM 

[sa*«4] BSIB^l^-^yjSStt. MI SFET* 50 
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2 

5S©«iff sax f u-og^jfies-c-f h 

frffi®27 ; -fR®«. fi5iB?-i'^^-*£KU'f> 
©ratCd^lSj^' A 7 ^ItiSfciS-f C. £ (U: "J ft 

*c tzftmttmim 1 7bM3©i>-!rtt*>K:gBt£© 

[sflsjaS 5 ] SJSBM 1 S F E T tt> f&8B¥S#)§©g| 

wzm i ©ffi£ u. Bijia*6^)S{cg-riSffi?:S2©ffi 

JVC l>6 C £ ifflSL 4 r *8S*J5 2 iB«©*i!«M * >; 

[ mm e j MiBffle&y- h « . miB^^ttSffiXtt 

•^©friB^SB £ ©If ffiKJfcS 3 nfc^*6«5ffi«[@-C* 

s c £ mmt Thtfvm 5 ib«©*««:^ * m. 

7 ) iwlBfiBIfty- h »*. MGtUUVlflKa 

mib¥«{*8s £ o¥mum&m&®<Dwm<xttfa 

fZJ: 5i,c®ib&* hXl>Z C ££88fc£ +&n*m 5 
IBiS©*iS«:^*'JSg. 

Clt*« 8 ] OTBHtty- h tt. MIBIft^lirtKfflB 
^(*^©Sffi§fO ©WJffl{c*f|S]T* J: *> fcSfeiiSn 

■ci »s c £ *#!»£ ^ mum 5 IBK©*«»^ * U « 

So 

[M#E9 ] SSOM I S F E T^v h y ^XK^J^ 
tl, SMI SFETOKUOtte* h««C, h 

c t m&t? mim 1 x« 2 fats<D¥gtM * u 

[i^*^ 1 0 ] I S FET^v h »; *XE?»J 

Sh, SMI SFETOFU-OttfcTy h«CC % 
httt^ h8£5^r*7-KjBUC, fflKjy-htt#7 
-FtSiattf-rs^u-HBK:. v-^ttH50Bta8«c 

[SB*B 1 1 ] Jt&OM I S F ET^7 h y ^XKW 
3tl t SMI SFETOFUW r >ttt^v hl^K. 

h«tr^ hSiS^-TS7-F««:, usay-htttfv 
htt£EffT*:/l/-hWc. y-XttHS*«at«:* 

o\ Biiiefflwy- f ic ^ * »; ttft e> n ^hs^e 
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3 

*W<r*t<t£ft®<bT*a3£B9 7bMl 1<*H> 

cooon 

mm***mm. (dram) kh-ts. 

[0002] 

[tK*©««] tfcfcODRAMtt* MOS r^>i>X* 
4+t^^Ccj:0>*i;-b^*JS8nri»S. DR 

AM©a«Bft«, FU>** + A*>*affi***?* h 10 

* + ^J/5rfl»CE*iE«K:j:»)**<jl^c»a. 

0, *;l/tMX*HRKaF*£bfc£*. <£&a*>tt 
R&ft(C/M<&9. F = 0. 18wm«, a=8 

[0003] ^at8e*ia*>e>4c>-bji/*-/x«^tt 

*?ry*-fX©H/>F*ll»r6*:»R:tt. F<0. 
18umT«, a<8 k H$CF<0. 13umW a 20 

'te;i/^6F z ^4F , o^$w:r^«iigfea^^$nr 
[0004] cntc»u t +t/<!/**jB^-r. i h 

(DJOHN E.LEISS et al ,"dRAM Design Using the Taper- 
Isolated Dynamic Cell "(IEEE JOURNAL OF SOLID-STATE 

CIRCUITS , VOL . SC-17 , N3. 2 .APRIL 1982 ,pp337-344) 
<MSBB¥3» 1 7 1 7 6 8-5|&« 
<3>Marnix R.Tack et al,"The Multistage Charge-Cont 
rolled Memory Effect in SOI MOS Transistors at Low 

Temperatures" (IEEE TRANSACTIONS ON ELECTRONDEVICE 
S , VOL . 37 , MAY , 1990 , ppl3 73-1382) 

©Hsing-jen Wann et al,"A Capaci tori ess DRAM Cell 40 
on SOI Substrate"(IECM93,pp635-638) 
[0 00 5] 

&»#* + *;MJ«£<DMOS r^>^**£flil>T«Ja 

ffiSBtt£tT5. WD^*«;-biH* % <@*K^x;U#S8£ 

* x ;Uf8{iCt<£ 0 ft £ £ 0 SUffifcrffif*- * £ * £ . 
®<Djt**)*MZ. SO lSfi±OMOS h7>yxif 50 
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4 

«cj:9»fcS*i*. S0l8S©S!l^6*#tt©«E* 
Efflfl LT 5/ 'J 3 >H<0MftBilWi»r<0*-^B8l* 

5. ako^^y-b^tt, so iSfeiiCDMOs 

MOS h5>^X*»««Lt- 

#Stit3ti. SHtW«:**ji*flBPMOS h^V^x* 
<LS#ffiLfflNMOS h5>S>***H*fcffl*£to'B' 
/cfi)j§iLri^ c NMOS h 5 >2>* 

[0 00 6] Up U 0>««®#^r*9, gr£r5 

n so immifrb<Dm{mm>m±Lxto*), u 

®tt1«»h^>^Xdr«a*ee*iU tit***) 
[000 7] CWMHtt. «Hfth*>y**«*fcy 

[0008] 

stifc^+^iui^fisrs^oiy-hi, pis** 

-O0M I S F E Tfc J: 9 AMES ft. MEM I S F E T 

3WS^2Z{fcUfctt»Tflo % MEMM* r --l»fr64>« 
SMC J: 0 mfsB* + * ;i>*r < <DJS2 ©ffiK^Sfc* t y 7 

*^ a <om 2 ©Sit * ij 7 #S«3 nfcS 1 
^ttfiSi. tiIIB^^^;l/^7 r ^(Z)®2©M©^S4^i' »J 

r ^ata ^ 2f r -^t^<h^^^7"^-^ ccete 

[0 00 9] C©«9!K:*jtr>r, MI SFETttW*. 

£SOI (Silicon On Insulato 

tS^MI SFETiOrflHSSti*. ^MMI SFET 
SO \mKMJ&ZMc7 0~?A>#<D* + *fotf 



(4) 

5 

[00 10] t<D2&W&UJt>t\ MI SFET«^/c, 

m&&mmijfat£?+*)i>mti&2tiz>i&MMi sfe 

TtLTWf&rZCtbVZZ. ®MM I SFETW:, 

vtfrZBm'Ztc&cozy- v&vmi <o&mtRit io 
[ooi l] co&wiOd^T. J&i t 1 -* 

tt«tt, M I SFET*5«Sttffi3itT FW>Ste 
tcH^ W T ^S»«r*r C t CC <fc 0 tl*. 
[0012] 20 

©awojgrawtt^^y-fe^^i/r. sp#2£Mmi s 

i*cc, * + *;U#7W#^W«cS2{t (Parti 
ally Depleted) U m?5*tt««#8* 
«>©r*»K WTCtitPDSMI SFETil^. C 

opd^m i sFET*ffl^r. ?m<P&mmcmi<D 

30 

«S5^asti. «i»R2tt:ar'6as«cv-xsaf 

FU-f>i£fWB6. 7aWBrt3tir. n^t^MIS 
[00 1 4] n** *;UM I SFETft»6tt«J<* i ;-l2 40 

r5tt7-F«WL(C. 7-*6ttB5E«aSfc«tt3 

[oo i 5] cos**)*)mc<ommm&* mis 
*yrr*s*-jKDBffl«:*jffl-rs. W5> m i sf 

ET£5ffi&»ft3tfSt<t«:J;^ KU 

Fu-f>«aawc«f>'<*h 50 
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6 

u > 7 <b * t *iu#f s < ©ifflfciB£ifi)Si8*tt or , 

* * * JMW -* ©»M*-;i>* K u A >Cc»Hi 3 ttfctt 

"o w 

[00 16] "0" , T' \X S ***JU#7W 

MI SFETOL*lHBfl!>!&£l/t 
l2K3ft*. BP*H2lC5Vrj:5«:. *-JHWcJ:fl 
^ + ^Jl/jJ<7 f ^^H>iVbody©iSl^-^ "1"K8 
<7>L£l>tIVt h ltt, ir-Z U 0 H w&ob^^mv 

M r *ss«:fis»-r*fc«!>K:tt % 9-FawLcc 

^*«EVWL*fi«Cfi«F-rSCi3W»*L^. CCD 

[oo 1 7] ^-frRamw*. a*m(cy*';-fe^M 

C©«aKOll«:*ffl'r&CiCCj:0tffeti*. "7-F 
W L t #r * mfi V body CDHff Afl 2 ©J: 

5ic&*cDT\ -7-KawLK. y-* 

M 0" ( T ©l*l>avth0, Vthl©ittB© 

0, Vt h 1 *:«*.* 7- K«*E*4*.T. >^»J-fe 

[00 1 8] S10y^'J-fe;UMC«, ^t^Jl/^-f 
««CC«a*tt««3&5»«E-r-6C»toi5>4PDSM I S F 

to-MMfr L#!£#?4 im<D® 3 <>M^ 3 H h X 

<tttf^fci««c€>&ir>. MI SFET©L*C>fflV t 
hCDy-hg L«Cj^T*o-;b*7 (r 

o i i -o f f ) as*. o*ojs^«r*^»**«wi-r 

[00 19] <hC5^. pn«^'J-^^ife«. ^ + ^ 

• B«^mRC«»fflem»Kai«S6 (Thermal Field 
Emission Current) (C.Vincent, A.Chantre and 

D.Bois, "Electric Field Effect on the Thermal Emi 
ssion of Traps in Semiconductor Junctions," J.App 

1. Phys.,50,pp. 5484-5487, 1979.) ifihh. Cftb<0*> 



7 

ffi«W»ttNA*«J03i**4*tt««©^» 

WiNA***<'r*ifflaB^s<ft&fc»«:ifei>r 

<fc^>^<or*^ 0 coa»cctKit«, y-^astwtaz 
srto«»©«s«c!i»si»wttfftt^*^<Dr, na 

[0 02 0] *fc, "0" T~*^l/<DU£lMiIVt h 
0 4, "1" "f-dr^WOUt^fflV th lCD^ra^ 
ft£M^SAV th=IVthO-Vthl UtSfi 
>U7ZliaMC3fr3\,*T9ktZ>. M I SF ET#flktttft 

mm t ox*w<-r*i. sR/<-/rxsww*a*o 
[oo2i] zcvccoftwvtt. mmtLitt&cb 

^i^MI SFET«cJ:0^*U-bJl't«« 
T£. CCr, ^±££MMI SFETifc):, Kt 

#T < tfi7c±£2At (Fully Depleted) 

Stin>S*>©r*fJ, fcTFCftfcFDSaM I SFET 
C<D««rFDS!MI SFET*y*'J-fe;U£l/ 

[0 02 2 ] JFDSSM I SFET*ffll> 

Sfi 1 1 ±fci/ 'J a >Hf tR9<DMIIR 1 2 

ft, C©WUIl±«CpfflS/U3>JBi 33WBj£i*ft 

fc. SOI«E*»t»ri>*. NkHRl2tt. ^>»;n> 

mi 30Teca«6ii*nri^/c^ WTcn*Box 

(Bur iedOxi de)ii(,»5. ,**»J-te;l/MC 

tt. p§av»;n>iii 3tcy-Hfttuti 4*^urs 
y-H i 5#»«sft, iy-h i stcssis^sft 

fiftB 16. 1 7^®fiSSn/cn^f*;UM 1 SFET-C 
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[0023] pfij/y3>H3i*, ft<c&mjtcK« 

l 30D7^-fe^^iSSNA4li3 t S i^R£S*iri» 
*„ Jtffrttlc, pHt/i;a>JBl 3©&ffi*>6&t;*2 

(46s, ■ <*>f/q ■ NA) 1/1 
-CRStiSfrfc. S^aXSlMI SFETO^fefftt, 
(4 £ j, • <t> f /<i • NA) 1/1 >tSi4&a. 
10 [0 024] *fcH©W"Ctt, i/'j3>ifillS:pS 
ibr, S/'j3>Sfil 1OB0XH1 2£©SHSfc 

ttt&n'SBOMll 8W»JS3tirt»*. n*fitttftJB 
l 8tt, d>ft< 4fc-b;i/Ti/-ffli«**«:*fc4Sor* 

iWi«i«* , --h4br»jaLriJ:i>. 

[0 025] y*'J-fe;l/MCtt. ft^t^^^-i^tt 
CC. vMJ**KW3ft*. fflay-h<bLT(Dn*S 

IB i 8«-fe;uru^^»ccjfjjsS3*i. -fe^ru-roHia 

BOXIil 2aofCO±«C®flE3tiSBBI3»ttBl 

[0 02 6] AttW&WM&WSi. y-HSttL=7 
30 Onm, y-Hfe8SW, tox=10nm£U p 

H2/ya>lii3 or^-fe^^jgs 

«, NA=1. Ox 1 0" cm* J gK4*«K:fiateCC 
"T^o SfC* vya>JBl 3<D/f tSi=2 5- 
50nmHg£-f£. *fc, BOXJB12tt, 30-5 
0nm£H;l8WW< LT. WMfrh®***^?*^ 

[0 02 7 ] C©a«c^ry*y-feiHi % FD^MI 
40 iy-hCC^^E^Vf g = Vt h-C^t^Wf 

3&«a«iBOXJB2ec»jBir'5«^t7Rur^*. c©a 

50 OJCl-rft. C©tt**r. H5CC*fJBSi*r. S6tC7n 
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f. 

[002 8] 06(C7nTJ;5&C> £y-h©mEVf g 
&tltty~h©*EVbg«:j:D. %££Zitbtc* + 

v*>wwmmt*z. commit, zott® 
ntdmmimttj;*). en* t 7^*£a$tt5g£ 

T*. M 0" r- KW>£***Jl/tf 

)l*motcWf& (EP*>, * + *;U#7^#7?:£2£ft 
Uc«tfc®)iU, "0" r-£-fe;MC "1" 7 s - 

[0 02 9] c©^i6o>0SStcJ:^^*y-fe;u©Utc^ 
ffiHEV t h h3^6©«»«:J:0^y 

Vbg£4x.TB0XJIl 2CCJ80fcS"J 3>JB1 3© 
gffl(Df§{i£Ttf*£> £»*+V7 (C©t§£IE?l) 
*SSLfctt«*»*C£#-e*<6. C©tR»r©MI 
SFET©affif-^*iKCOl>rO0#l»fflWEV t h 
acc», 2/ 'J n >JB 1 3 ©gffi©^ft#B£3 JiTM 

te«i 

[0 03 0 ] 

[»1 ] Vthacc=<*> FB + ( 1+Csi/Cox) -2<f> F - 
Qdep/2Cox- (Csi/Cox) • <*>bs 
[003 1 ]CCt k * PB t2nS#'J£''J:a:/ft>6&& 
ty-H54pfiJ/'j3>il3 ) 
©M0S«it?O7 7 7h^>FSE, * r »7*;l/S 

+ 0bst****^#r-{3®©^{iL Csi 
tt^ + ^tff^O&fi: (=£ s/t Si), Coxtt. 
h$$)g©gS ( = £ ox/ 1 ox) % Qdep«3E±S 

zaiuc** *JM*f s *©am«« <=-q • na • 

t S i ) r*^o 

[0 03 2 ]-*, IS»y-h«EVb(|*^y3>Jil 
3©Hffl«:^«*ty7 (iEa) £SfR3*«fei«Qc 

^{b$ftTi>*fc«>w:* Hffih?>^x*©o£tHI 
«E«, ^3>»l 3©Sffi*6©ffltty-hfcJ:S 
*«Sd©IHi**W*. BP*. BOXR12©Kfft 

C0«^CE)O#C»«*Vthdept-rn«. TifiS2*C<fc9 

[003 3] 

[ft 2] Vtbdep=Vthacc- (C box/Cox) / ( 1 + 
Cbox/Csi) • (Vbg-Vbcjacc) 
[00341 CCt, Vbgacctt. ^'J3>113 ©IS 

®ic£a* + -j7 (iEa) t8ns«ftO(c£K«ciin 

Y-btSEVbq©firc&9, HT©Xr5*.6Ji£. 
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[0035] 

[ft 3 1 Vbgacc=<*> Fi -Csi/Cbox- 2 4> F -Qdep/ 
2Cbox+ ( 1 +Csi/Cbox) • <*>bs 
[0 0 3 6] CCr, </>bstt^H:3>J§l 3©SM©# 

»tt'J7 (iE?D tfsssn 
c©tt»tt. ±y-htc^«;rj>^i 3#tc£££ 

10 *5«B««r«M¥3*r. *»**»;r*»4S* 

"0" ^-5f4«*ii^tt». M8±* + 

fr&T6t,fcR»ctt. s/y3>ai 3©affi©#f-> 
s/fj^bsuc. ovrw:«c<. ©©ffifctt*. c© 
M 0" f-«^>';3>n 3©Sffl©#7 t> >V + 
;Utf>bs£, (,>*©«£. fAVX^/^U-ya >©*S 

20 [0 03 71 eLhoattffl^r, tox=10nm> tBO 
x=30nm v tSi=25nm t N A = 1 . 0X10 
,5 cnr\ (3 0 OK) (Om^LC^X. U#t>ffi 
V t hiJitty-h«EVbfl(DBIH»**2fJ>*t. 07© 
C©H7^6, Vbfl**-3V«kO*>iE 
£ft** «;7 (la) ^93>B 

Kfto, **vwmambto>. m i m 
•*ii*»ft*tfr>r, *a*f y7*flfcttt,fe&i/t 

30 tc^a^nTu^^o 

[0 03 8] Vbg£-3VJ:0©tC^:t< OO&K 
»»y-HII*6©WHcJ:0 zm* 1 ) 7 (jE?L) # 

eotx*. eta** M©s**Tti«, vtx0i-3v 
j:o**c»i*«:tt, c©42^»e«^¥ffittss^sa 
(/fKtc»»e«cWi <*±ffi2fttw> *r-^ v Dq 

40 ©*-7-T**il^Ci3W-CSrS. SP^, ^fS©iE©i 

y- hmEv f g <tg©ffi©y- f^ev b g t^*r 

M r ^-**fiWLTIr>*tt« (V th^fiC^ttS) 
WJBk«Bttffl-C* 0 , M 0 M 7 s - drtWB ( V t h #Xt> 

[0 03 91 -rf*»J»fP«r. M»y-h«EVbg3lrH- 

7 <iEa> tfm&stiMKmcoxfr strtiu. 

50 ffltAVt htt. ^C©a4r»3tlS. 
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[0040] 

[«4]AVth = (Csi/Cox) • A4>bs 
[004 1 ] Atfbstt "0- "1" r-* 

^trat/ya^Sffl©*^^^^**. cftj: 

0. ^ffi^tt^^S/fca?)tC«, Csi£Cax©tt # 
l>»;t*£, tox/tSi£*#<*f**\ A<*>bs£** 
<Tttim>C fftttf^-f *#Jgfcoi,> 

S. 10 

[0042] mfrbWhfrteZ'xc, c<Dm$&mf& 

<DS*V<D®£Kim&l** PDS!M I S F ET*fflt> 

Cox£/]\3<, ffiory-FBMfcJg/Stox* 

SFET©»£tt5'3-h**>**»*#* 
toxtt/P<ffl#ftt,>. 
[0 04 3] CftKftUT, FDS1MI SFETW 

So *fc, flBSwccm-r; m#a*«tox/tsi©*ectt 

[0 04 4JSHSKC, 2^7C©f r ^V^^5 

-fX/^^-drtt. y-FSL=70nm, V- h«ft 
MJItox= 1 0 nm, BOXJUItB0X=3 Onm. *s 
*)3>m& tSi = 2 5 nm, r *-fe:/£}ggN A = 1 . 30 
0xi0 lJ cm"\ Vbg = -5Vt^. 
[0045] S8li, *Q n 54 Vt^m< "0" 'J 
-F4frofc»£r*9, H9». M r 7-fF£3l£ 
«< "I" !/-F*tTofc»&r**. 08©JI£ 4 y 

-h£-4v*>6i vtcs^±tf, cn«catir pu-f 
>*ov*»6-i. 5vcc?i^rcfr, "0"f-^i 

FW>£««0VtCROfc*-(5>*2. 5E-0 8 

#f-*mwM*m\,x**>> *©«»«*- F*a 

%±Cf"CR*a 0*f¥ o-Cl>«. 40 
[0046] 09©i§£. y-F«r-4VfrM VKfi 
fc±tf, cfiKiiftr FW>t0V*61. 5VtcS 

y-F*-4V«:Rb. FU4>*t2lZ0V(CRb 

s. 

[0047] ^8^a'El9tc^c^r, 
7Sort>5©tt, ^^^-/©Jl* (^+>*iu* so 
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tff->i*+fr&mi,xi,*&. si o». -en^ncos^ 

HJUi$©> FM>**I ds-*-F«EVgs«Fte 
IdsO, I d s 0tf**v?h. u 0 m 54h 

omvttBMvc*!). +»ttffl^«3W««r*rc»*c 

[0048] 01 Hi, »»y-h«EVbg«r»b3 

■ttrBBo^-rxj/s a u-V3>^rtfor{#6n/t 

"0* ^-^©Vt h0£ w l" th l©«j 

[0049] [^Sfc©#&2 ]H12lt 
««Cj:-5^*»JH2;l/MC©KffifllJS«:. 134 

rs*i/ci>*. c©^te©ff5*8t^ box/ii2©t 

[005 0] [HI&DjgS 3]B13lt »»©3ltt©}B 

c>£ 0 c©n»©j&«rtt. boxjbi2jW*<. •€© 
rt»ec»a&y-Fitts*ttfl*>y3»B2 i*s»u 

[005 1 ] [Xtt©££4]H14tt. H13©fltfi 

*«*KSC«i/fcll«i©»JBr*S- c©3BS©»ttc 

6*. BOXH1 2(ca«)ji*n-5^«flS/ , ;=i>JB2 1 
y-h^ffil 5*&fc*9-F*WL&attfT** 
h^^^R©^P--m<li»7-F») £LTffML 
ri>*. ^>'J3>12U1 9-F«*fti«:JB 
85, mtf9-F«F7^/^EIBSnSIII£fi»«l© 
iSSUr. n>** h^^^20CCJ:0Jfl»y-hmEV 

bg©Bn«T-tcg^snSo 

[0 0 5 2 ] Ajrfe. 01 4 Sl»y-h^ 

mis-pmi 2©nj6©««©^eas/y p>i2i 
©w^KitiBtttcafflr&ci^'css. 
[0053] [ jas©^« 5 ] c c t xonm>imx 

gcsnsstSM i s FETSffliw mmmtmm^ 

4>rts. *©««c^tt©jg«©2^*y-feiU8U©Wffi 

[0 05 4 ] p®^yn>Sffi3 l©±M(CnSJ13 2 
jW&SS*TCfc»K C©nSS®3 2±©S^*VH2;l/« 
iSCC, tt«©pffl5/y3>JB3 3^<dr->JB«Sht: 
n^3 2(J. ±y*y.-feiI/©«av-X<ktt 
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P^^»;=i>fa3 2^7D-f-<>^tW 

r 9, *©HM®cy-F*^^3 5£:frOr*f 

tmm 7 ^ir»t»y- h 3 sm^n 

CCr«RgT^^^y-fe^MC^fflS)y-h3 8 

£ftW***§£*^ori>s. iy-h3 6Rc;fflf»y 

> a >JS 3 3 ©±HKtt KM >fi£tft/B 3 4 
ft*. Jflffl*&li]a4 0©J:fc, &FM>24Cdg&2 10 
ft£t^ F«4 l#EKSIiS. 
[0 05 5] CCM»»©»MK)«^t. Pfi5/";3>JB 
3 3©H8 (»*[fiJCD»S) aff^«»i«K*aM,'CFD 

mm i s f ETi or, ftvmmvj&mtfsimomftifi 
[0 05 6] [mtbomm] aie», $mmisf 
fi88&y-h£, Bjgfiffi«cBftfis**\ moon* 

0©SB»«:J*|aj3-tf5J:9«:o^fc©r**. BOX® 
1 2<Dfi8P(Cp*Stt;tUBl 8>W&«6Shrt>*©tt. 20 
H4iBI«r*-6^ BOXJB1 2tt/»l>. ^cr, 0 
l'6©7-F»WLCCJSofelRffiCC7S0)ffcJ:5K:, BO 

xiii2rttc, pa^*;a>iii 3®&ummtcy-h 
imm 2 3*ft or *tisrr z>£5 ftansjiv y a >» 2 
2*a«e>ii^i>*. ccm ^^>y3>@22 

pS^ynvlil 3©HflB(ctt«>ii*nr*$»), B 
S#n*SIUMl 8K«l8tiW«. fi^r, £JS 
■J/'Jn>JB2 2^ pSS2/y3>B13<Dfi»*S« 

0 «amrr f t u « . 

[ 0 0 5 7 ] c ©IS*©JB!Bk: <fc -*r 6 V 5fe©HJfe(D^ 30 

5/3>fcJ:93QE3*ifc. HTIC, *©3?Wc©f f '<-f 

FSLRtfy-F«W#L==W==0. 17 5um, 
~h§J©y-h®{fcJiJItoxf=6. 5nm, * + 
^f r ^<or^-fe^^tiSSNA= 1 . OxiO'cm 0 , 
£*-h 1 5a^fflWy-h2 2^CCn^^ B B a ^V 
a>, ffiK?y-hmEVbg = -4V, SBfty-Fffl© 
y-h^fb^iltoxb= 1 5nm, y 3 >H 1 3 OB 
8tSi=140nm, BOXJ1JI 1 BOX = 2 0 0 n 40 
mr&£. flBffiO*»SSt/ya»B2 2tt. ***** 
7^©^8©T^#£rS&6hri>Sfc©£0/£. 

[0058] 01 7awai 8»*ti«v n«©»!8 

1 CDS 8KOT3 9 tettJfrTS, M 0 W F/y-FR 

F/»;-F©«ifti8ggr**. */c 01 

9«, HI 0«c»j£r*K*fflOl9©FU-f>*«l d 

s-y-h^ivg s^r*-2>o c©g?«©*«r© 
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(Plffiii, AV t h = 2 5 OmVtiot 
[0059] CC tVOmmCDKiSXte. pSJ/'Ja> 
*6fta* + *A>#fw*8on****M 1 SFET 

t^>y:a>£****tf^<t"f *M I SFET£ffll> 

*t<tfcpjfi6r*>*. c5-r*i«, ****#**<«:* 

M I S F E T©0*l>fIV t h £IE©<iIK:*f hic&K. 

\t. ±y-F«cp*ffl^«iB5/y3>*fflc»ac<ktte» 

t> % trvFfio^k v-^u^ft 

£*. ±r«- i vTWcttftrttfts-B-ntffit*© 
r, iy-ncn # H«*Ji5/»;3>t»(r»rtJ:t>. 

[006 0] 02Ott, XttS/yn:/******^ 
<tOrfflt>fcMI S F ET©i!c3© "0" . T f- 

*©o*hbv t h o . v t h i tmm- vm&v b 
g©B8&£ftfrofcigJ&£0i itc*ft6S*riftOTi> 
a. ccMte. p*ffl«Sfls/ya>y-F«ieeor 

[0 0 6 r]*»y-h«EVbg©«tt, 

**w>* +*)i#T a tc&&* + y rMrarc * 

Vbg£, "0" f s -*-bJi/©^**JU#f s -cK«>#R 

*+y7#WBr**ii (02 or**, vbg=-2 

V) J^fefrtlJOcr*^ fi#«AVthtt«rtfc& 

*. 0*0, 7 r -^«^B$pa^^^<-r^fc^(c«, 
M o" f s -*H2*©*+*;M*? s .<rt©FM>. y- 
*8^©«IIWhSt»C£#fi5rc**. *©:t«*fr 
M 0 " ^-^fc^©***;!/*^***. iSMmfi 

8 *itel»5E±a2tt« i a <fc 5 S C i 
01*. ^©/cfetc« x H«y-FSEVbg«, "0" 

7 s - *-fe^©* t ^ju^-f tc^st^ * y r *S»s ti 
yr*WHSti*«©B©ia«:R3ern«j:i». 

«cH2 0©HS»*6tt. -2. 0V<Vbg<0. 5V 

©ffistc^sra. (so, f-^^w^sns 
tttt©«J:o**< ins©r*n«. m o n 
jwr+ifrtfT a cc + y r^ssrt a«s j: 
•jfc/MowEVbgjcgaseor. fi#a*ft*cc-rs 

CifcS^OC^ 

[0062] %<C. C©J6W«Cj:-5DRAM*«»r* 

Rfcfcw*saf r ^^x^v-/-5'©«6o*«:«rs 

[006 3] 
[311 ] 
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0 


1 


2 


3 


4 


5 


6 


NAloT 1 ] 


1E*15 


1EH5 


1B+15 


1E415 


1EM5 


1BH5 


1EH5 


tox[oi] 


10 


10 


10 


10 


10 


8 


12 


tB0X[m] 


30 


30 


30 


20 


40 


30 


30 


tSiM 


25 


15 


35 


25 


25 


25 


25 


Vh«0[Y] 


-5 


-7.5 


-4 


-4 


-6.5 


-5 


-5 


vbgi[v] 


-3 


-4.5 


-2.25 


-2 


-3.5 


-3 


-3 


VhgsfY] 


-4.5 


-6.75 


-3.56 


-3.5 


-5.75 


-4.5 


-4.5 


VthOfiY] 


1050 


1800 


710 


1100 


1050 


810 


1290 


VthltiY] 


620 


1100 


410 


610 


610 


4S0 


780 


AVthfiV] 


430 


700 


300 


490 


440 


320 


510 



tox, boxb/subox. uv*>mmtsi<og. 

mtttbX, VbgOtf, M 0" ^-*fc;W#7WCC 

zm+vr (je?l) *wtt*oKM**town 

y~ h^E£^U V b g 1 M 1 " r-Z'teJMDtf 20 

hHE<Dt&£<BV b g s t bX % "0" ?-*wm<o 

£<ftft£&ftt>^ Vbgs=VbgO+ (Vbgl 
-VbgO) XO. 2 5*5*U Z<Dt*<D "0" 7 s - 
*-feJWDO*l>ffiV t h0±. "1" y-jr-biUOU* 
t^ffiVthl, M«C^tl5<D^AV t h£5*t/Cl>S. 
[0 06 5] Hia>e>> tox=10nm±20%, t 
BOX= 3 0nm± 3 3%. tSi=25nm±40% 30 

gstt-3. 5V--6. 75V(D®fflr^b^ e * 
fc, M 0" ^-^OUt^ttV t h0«7 1 OmV-l 
8 0 0mV, M" r-£<D0f l,HBV t h H*4 1 0 
mV- 110 0 m V©tSffl"CX«rrS. 
[0 06 6] Cft6©£tt*»il*C£#ffiB-C**C 

<9WIOT:t>*#> XRICCI 1 0%SS<D^«)«*0t# 

HVbgsi. l/*t>«VthO, VthlO^B&Kft 40 
5, »*i&*«F07-K«fl[)KU^i/«EVWLHW. 
H^ttJLeo^-KlSoaEVWLHR. ffif#B$©7- 
F«©fiu^WIVWLL*^vyilg«KK©«F«: h 

X7 > 7^©iJ8tt y 5 - t LX * * V -bJl/ i[5] 0 

-ctt^o*?©^ WHtttti*. so 



[0 06 7] mm*-hmEVbgs±. ±a©7-K 

fi«ffiVWLHW/VWLHR/VWLL©MJ 5>y 

* »J ■b^iBC«iO« hfflM I S F E T** » 7» 
fcKH*f*. HJJIW»Becc©^hflBMI SFETCC 
oi»r, 44 0" 7^*§£&#/S#fflGRtf "Tf 
-dr»*ii*/B*fflu*m>. <e©MISFET©3 

nmcoi/^ivtho, vthi*iu&rs. 
ojilt. saoffiKjy-h^EVbgs^^-r-So 

[0 06 8]-*, «>ft&#£ffl8§ 
©■?■;* H6S«cs-3t>r. 7a-X^yp^7At$ 0 
WLHW/VWLHR/VWLLI?<D7- K««EER£ 

[0 06 9] [WfcdWBBl (D-feJbr U-ffltt] H2 1 
tt. ^(WBSlSKOSflmftWI/^CDl/^r 1 ) 
hX$>*), 02 2, B2 3RW12 4tt**i*h, 02 

i©i-r .ii-ii' acfni- m f wmmx&z. 

SO ISfi<Opa^»;3>Jil 3tt„ 02 3RC/S2 4 
KlTjVf £ 5 CC. STI (Shallow Trench 
Isolation) CCj:9Sfc&£;hfc3^8i*ft 

P^^'jr3>® 1 3«c % V-X 1 eRVKU-Ol 7* 
%ti*t\XZv hflttMfcRSr&MI SFETT^TT 
S»r«ft©M I S F ETjWJ*JJ»S3*i*. . 

[0 07 0] y-haffii 5«. 

tr^ h«BLtllKrS*^«:il«tWCcEK3ti*. y 
- hmffi 1 5©±HRC«ffli«^ V 3 >S<bK 1 0 1 V 

mt>titctmt?z>. m+zmmmim® 103^ 

tt % 9-F«WL*ftfcit*MI SFETOV-X1 6 



(10) 

17 

*«a»«r**av-x« ( s u 1 o 2«9ius/ 

MI SFET©FM>K«ttStiStr:r Ffi <BL) 

1 0 5#ER3ti5. ffiW)Y-~ h ILXOn'M® \ S 

S. 

[0 07 1 ] 7-FfiWLatf^? F«BL4*/NJ11I 

io 

[0 0 7 2] [a»0*J85»l6O^ri/-f1WI] H 

2 5tt, HI 5«:B*«fe^«a*^0^:ll*(WB«5» 
l^flttWftfcrt^WOWT^Fr*?). 026R 

cfB2 7»*ti*ti, H2 50 1 - r acm-ir k 
ffi0r&&. p/n/p«ii0vy3>»)x^fflu 
nsa»3 2«:jitaas3©»*iiai"riciccj: 

0, tttt©pffl5/'j3>JB3 3*KIJ»«Sn4. «tCC 
H*lttU9#*«&*ftS. COtttK83 9(C. 7- 
FIHWLatWU- h&P LOflaU&AttBtcjRfrSdt 
U S/y3>IB3 3©H«JffiCcy-HB3»B3 5. 3 7 20 

t^Lrawwasy- h 3 eacfliiMi*'- h 3 sum 

#>&£tlZ>. h 3 GRVffiMY- b 3 8«. 02 

[0 0 7 3 ] y-h*&$Ii3 5, 3 7tt, HUBUStT 

CC»JJO*©ia*«MKcac*. 3E^- h 3 eaMBtty 
- h 3 8 cD±ffiscfWffi«^ »; n y&itm i i o r«*> 

tltcimtf*. *b"C, 5/ya»i33©±B«CFU 
^>3 4*WWBSEl/m ■B«ill4 0*«ai/r 30 
C^o ^P^^igM4 0tCn>^^ h7*^y 1 2 2£S& 
*0>±*C^9 h*£ (BL) 4 1 SriEi&OT* -fe;U 

[0 07 4] H25CC7S-r<fc^CC N 7'U-M8PUi, 

try hJSBL^tcBs-r^-oo^^'j-feJur^s-r 

2*©7-FJHWLCCtt*tifcttSSrES$ 

jvcc>*. 7 - f»w Lac*/ u ~ f «p l 05 -< >/ 

X^-*£F. try bt&BLCDv-O/Z^-ZZFt 
LX. C<D$m<D&1&<0®&> #(4-feJl/Ha«, 6F 2 
<bfr*. 40 
[0 07 5] [|8«(Dm)a6*flS©H2^rUY»JS] H 
2 8 tt. 016 (C»*-fe;H«B*^UfcSIJ6©Jg«5*t 

Ko^ttW^c-fejuru^ou-Yr^hr^o, 029. 
03ORC/03 n«-*veti> 02 8© i - r . 11- 
11* a^in-nr mm®v&z> 9 02 sat/02 9© 

S#-fe;U7U-f8BStt. B2 iaa E H2 2iH«"C*-6 
tr? M8BL£#tTLT. Stfv FKBL©IH!IBffl 

tcfflwy- ht«t*^«fis/'j3>H22^a«>aan 

3>I2 2H pSS5/»;3»Bl 3©CBffiaE9CCStiaf 50 
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^J:^tc, JM*WKtepSS^'jn>JBl 3<DJit#<DS^ 

*ns«:±ffi^{±s-r^j:^tc, Box/ai 2rttca«?) 

[007 6] [y*y^7^»fBHB] cc*rcc, -b 
JU7W©^fl*»WUfc#* H2HB*d*T^* 
«**:7©WBI&*SW"±. H3 2©J:5k:ft*. * 

^y-fe;i/Tu-r2 0 ha>6fc*7-Fi&«> 

P-J^a-* (9-FHF7<f'<*Str) 2 0 5K£0 
•fe>X7>:/2 0 2K:S$3ft 4 J^At^-^O 3 

0 4*^Ori/Ol»i* s -dr«K3MTtoti*. 7F 
r Fl/^^7 7r2 0 6fcA*Stl. n$ 
7FU** 277A7 FU*#**l**lP9* ff 3--#2 0 

[0 0 7 7] atff* 3-*2 0 5*^Lt^7U-fCD 
7-F«B«c4it.6*i*«IIW8P«EVWL (titoOH 
ec. S*ii*«F©iSU^U7-Fl»«EVWLHW. S 
attUSOCJ-FttWEVWLHR* mtifO&WOl 
7-F««EVWLL«?tf) > aW«fty-HC#* 

ffll^rt»«BE«^iai»2 0 7*cJ:0a*3tiS. «E 
A£SIS2 0 7 ©/ti*1SE£* * ^scc^sfflccis^-r 

SfcfcfC, lS^R3euyxdr2 0 9^KW6tiri^. 
[0 0 7 8 ] ituj£OfcJ:5J:5CC. -fx HS*fc<fci) % 
1SE&&0B2 0 7 #ffia«M©«E**MK&r 
-6 tcto<D3W8ffittg®K iLt7a- X@K 2 0 8 # 

^7-*>*HligB2 1 OCDUACCior, 7a-X® 

S5 2 0 8 ZifimmSfc 1/ df 2 0 9 CC ajfc^cc 
H*US*K C<D»3«ISSU^X^2 09©Ui^«:J:0 

mE^4iaB2 o 7 *s«aisnr , ^ » -fmic&mtz 

ti/c»mEVWL^@S^EV b g3&i*^3n&J:5 
[0 07 9] 

oO^fiMI SFET*1 tf» h<D^*V-fe;l/<b 
[01] PD^MI SFET*fla^fc^*'J-bJU<0»fi 

[02] H^^ynsiKDiii^jaHittwrs/c*©^ 

^^(4<!: 7- Fa«E©BB««r^ria-C*&. 

[S3] H^*'j-b^©/oF»a*^'riar*&. 

[04] CORWOHJfiOJBaKJr-SFDSSEMI SFE 
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[08] n^yfe^© "o M a*ji*/H*iai/©tt wu^u-fr^ h**-riar*&. 

ffift»**-rHr*&. [022] 02 101 - r k®0-c*^o 

[09] ®jt*V<k)MD T 8*i&#/H*HiO©tt [02 3] 02 1©II-II' Kffi0r#>6. 

fEtofr&svrHr**. 10 [024] 02 1 ©in- in' KBHr**. 

[010] B^*y-bJWD«*lUL»©KU-f>«»- [025] 01 5omm®B!&<»*)l®&lcJ:Zmtfi 

[011] H^^e«;-fe;i/©»7 s -^l«B©L*c^fflt» [02 6] 02 5© I - r K®0r** o 

fifty- h«E©yBB«***Hr*S. [02 7] 02 5©II-II' #rM0T**. 

[012] »»«^^'JtJWM^ [028] 01 BVfmaHmQ±*mtlcj:&Mttfl 

[013] »©J!»©»)B«:J:S>*y42il/©a»jS*jn [02 9] 02 8© I - I' &rB0r&£. 

*0r&&, [03 0 ] 02 8©II-II' K®0~C&&o 

[014] <6©IISfi©^SS6CJ:5^*';-fe^©«S*^ [03 1 ] 02 8©lll-lii' #rM0-C&*. 

tir*i, 20 [03 2] c©*w©lS»©««ecj:*y*y^y^© 

[015] ffi©J|»©^S§K:cfc&^*';-feJl/©»®^7S WHB*3«-Hr**. 

f0r&6. [ff#©H«] 

[016] (ft©j|«©»«Jcj:S^*»;-fe;l/©*JS*SK 1 l-S/»ja>«R, 1 2-tUtH (BOXJB) . 1 3 

[0i 7 ] iaiift©»88©y*i;-fe;u© "o" ikr. i5-£y-K 17-fw 

/R*UL©»f¥S9B4^rHr**. >, 1 8-n*9W (flfifty-H) . 
[018] *■;■&*© M l " »*ii*/H*BU©* 

[01] [02] [03] 
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[08] 

"O'writo/reod 

(tox=10nm,t BOX=30nm,t S i = 2 5 n m . 
Vbg=-5V,NA=1.0e15cm"«) 
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[07] 

tox=10nm,tBOX=30rroi. tSi=25nm, NA=1.0e15cm 3 
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Vbg[vofta] 

[09] 
"1'write/rood 



1.4 
1.2 
1.0 
0.8 
0.6 
0.4 
02 
0.0 
-02 



(tojt=10nm.tB O X =30ron.t S i = 2 5 n m , 
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[010] 



1 1 ] 



(tox=1Dnm,tBOX=30nm,tSI=25nm, 
Vbg = -5V,NA=1.0e15cm-«5 



(tox=10nm,tBOX=30nm,tSi=25nm,NA=1.0e15cm-*) 




"0 02 Q.4 a6 08 10 1.2 1.4 1.6 1* 2L0 
Vg»[voK«] 



























VtM 


1 






V 






















































Vthl 
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Vbgfvolte] 
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